- -
’,," N - -
LSI GROUP

L) W

uelfﬂﬁ‘\gflndla S}
Flnancml’Future

\ Sustauiqablllty fio);

Growytih, Innovatiom and




LSI GROUP FUELLING INDIA'S FINANCIAL FUTURE: HARNESSING SUSTAINABILITY FOR GROWTH,
INNOVATION AND IMPACT

ABOUT US

"25 years ago, we started our journey. Today, with 150 team members, we continue to uphold
integrity and commitment, adding value to create world-class companies across sectors,
especially infrastructure, mining, and renewable energy. With unwavering resolve and expertise
in financial prudence, we are proud to contribute to making our nation the third-largest economy

in the world."

Our Group Companies
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OUR SERVICES

FINANCIAL

Financial & Technical Appraisal
Detailed Project Report Preparation
Techno Economic Viability (TEV)
Lenders Independent Engineering (LIE)
Technical Due Deligence

e

Land Plant Securities &
& & Financial
building Machinery Assets
Purchase Price Allocation
Industry Reports

TECHNCAL
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Advisory Services for Debt

Financial Due Diligence

Transaction Advisory

Resolution Plan / Support Services
Mergers & Acquisitions

Process Advisory Services

Agency for Specialized Monitoring (ASM)
Enterprise Valuation

Valuation of Brand & Intangible Assets
Valuation of Merger/Demerger

[ Se—— ]

Roads Mining Renewables
& &
Highways Metals

Contract Progress & Performence Monitoring

Bid Advisory

Feasibility Studies & Detailed Project Report (DPR)
End to End Project Management Services (PMC/PMU)
Market Assessment & Strategy

Engineering Services (Basic / Detailed Designs)
Operational & Process Improvement
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EXECUTIVE SUMMARY

India's energy transition is focusing on sustainable financing to boost technological
advancements, enhance energy efficiency, and stimulate economic growth. The country aims
to reach 500 GW of renewable energy capacity by 2030, requiring over $10 trillion in
investments by 2070. If sustainable financing is scaled properly, India's GDP could rise by 2.5%
by 2030 and its carbon emissions may be reduced by 45%. However, inconsistent regulations
and inadequate ESG disclosures have led to fewer than 1% of loans being directed towards
sustainable projects in 2023. The research highlights the critical role of sustainable financing
in India's energy transformation, highlighting the need for proper scaling and investment in
renewable energy sources. India is focusing on energy transformation by strengthening
regulatory frameworks, creating green taxonomies, boosting public-private partnerships, and
increasing investments in energy storage and grid integration technologies. The research
found no significant correlation between sustainable finance variables like asset financing,
green bond issuance, renewable energy subsidies, renewable energy capacity and CO2
emissions from electricity production, suggesting that there may not be enough renewable
energy and sustainable financing to significantly impact emissions. Policy changes, including
net-zero emissions, greener energy sources, and public-private partnerships, face challenges
like market shifts, creditworthiness concerns, and limited technical implementation. India's
commitment to sustainable finance, despite regulatory uncertainty and market volatility, is
evident through increased investments, policy measures, and technical advancements. This
transition will significantly impact economic development, innovation, and environmental
sustainability, alter the country's internal energy market, and contribute significantly to global
sustainability initiatives.
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Chapter 1: Investing in Tomorrow, Empowering Today

About Sustainably Financed Practices

Sustainable finance is a growing field that incorporates environmental, social, and governance
(ESG) factors into investment decisions to tackle global issues like social inequality and
climate change. It improves risk management by reducing regulatory and environmental
hazards, leading to higher returns and directing capital flows towards sustainable economic
growth. This paradigm shift links financial gains with larger societal goals by stimulating
investments in sustainable infrastructure, which lowers CO2 emissions and promotes
economic resilience. The trade-off between short-term profitability and sustainability remains
a significant challenge for financial institutions. With a high ESG performance underscored by
a significant ESG score, companies often outperform their competitors, demonstrating growth,
survival capacity, acceptable risk exposure, and an appealing earnings risk profile. However,
challenges like the lack of uniform ESG reporting standards and potential "greenwashing,"
bridging the green finance gap and integrating sustainability concepts into financial decision-
making remain significant challenges. The industry is expected to continue expanding and
changing as governments recognize the importance of money in achieving sustainable
development goals.

Urgency towards a Greener, Resilient Future

Sustainable finance is crucial for mitigating global risks, unlocking economic opportunities, and
ensuring the long-term stability of businesses and the global financial system. It is essential
for combating climate change, advancing social justice, and achieving sustainable economic
growth. Financial institutions are adopting sustainable finance trends to ensure long-term
financial stability and social well-being. This approach opens new markets for eco-friendly
goods and services, lowering regulatory, reputational, and climatic risks. The recent shift in
focus from social to environmental elements highlights the importance of coordinating
financial practices with sustainability goals. It is imperative to mitigate global risks, offer
economic opportunities, and ensure the long-term stability of the global financial system and
businesses. To keep global warming below 2°C, significant investments in sustainable
infrastructure are needed until 2030. Climate threats threaten assets worth USD 26 trillion by
2030. India's renewable energy ambitions require over USD 2.5 ftrillion to meet its 2030
mitigation obligations. Meanwhile, India's ambitions for renewable energy are 500 GW by that
year with an investment of USD 385 billion. The United Nation (UN) estimates that without rapid
action, the costs of an equitable transition could increase exponentially. The need for
sustainable financing is even more pressing now as investor tastes and regulatory
environments change. Closing the green finance gap is essential for achieving the UN's
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Sustainable Development Goals. The transition to a sustainable economy offers both benefits

and drawbacks. Companies that incorporate sustainability into their plans are better equipped

to navigate regulatory changes and benefit from low-carbon economies, especially as climate-
related financial disclosures become mandatory.

Sustainable Finance Reshaping Industries

Sustainable financing techniques are gaining popularity in renewable energy, infrastructure,
transportation, agriculture, and the automobile industry, which is rapidly transitioning to electric
vehicles, demonstrating the changing landscape of finance. The banking industry is leading the
charge, with 38% of banks worldwide committed to USD 20 trillion in public sustainable
financing by 2030. Green bonds have seen significant growth in the capital markets, with
issuance reaching USD 517.4 billion in 2021. In the business sector, organisations are
incorporating sustainability into their primary business plans, with 90% of S&P 500 firms
releasing sustainability reports in 2019. The broad use of sustainable financing techniques is
driving a large reallocation of capital and addressing market failures while opening new
avenues for development and innovation.

Driving Green Bonds for a Cleaner, Greener Tomorrow

Sustainable finance is a strategy that promotes long-term financial returns and economic
resilience while addressing global issues like social injustice, environmental degradation, and
climate change. It drives the global shift towards a more sustainable economic model by
adjusting capital flows to meet social and environmental demands. Sustainable finance helps
companies stay ahead of the curve and avoid fines due to growing sustainability reporting laws.
The Indian government aims to transition 50% of its energy to renewable sources by 2030,
prompting significant sustainable initiatives. The global value of sustainable finance assets
increased by 80% to USD 3.2 trillion in 2020, and by 2025, they may reach USD 53 trillion.
Sustainable finance is crucial in directing investments towards industries like clean technology,
social development, and renewable energy, as global warming's economic cost is projected to
reach USD 178 trillion by 2070. Sustainable finance portfolios exhibit reduced volatility and
greater returns compared to non-ESG investments. The financial plan aims for social
advancement, environmental preservation, economic expansion, and stability by incorporating
ESG factors in investment decisions. This expansion is driven by customer demand and
regulatory pressures. Sustainable finance complements stakeholder capitalism, increasing
customer loyalty and brand value, improving long-term financial performance, opening new
markets, tackling global issues, and fostering innovation.
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Figure 1: Stock of Green Bonds in the European Region
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Source: LS| Research Analysis based on data from Eurostat

Green bonds are essential for funding eco-friendly projects and are influenced by sustainable
finance. They attract long-term investors, raise private capital, and reduce carbon footprints,
contributing to the shift to a low-carbon economy. The combination of green bonds and
sustainable finance is crucial for meeting climate change targets and maintaining economic
stability. Green bond issuances have increased significantly in Europe, driven by growing
investor demand for sustainable investments and climate-conscious finance trends. The
market for green bonds has grown exponentially, providing a strong source of funding for
environmental initiatives, such as solar energy, electric vehicles, and green buildings. The EU's
green bond market, worth 1.7% of GDP, reached €266 billion by 2022. The global market
reached USD 900 billion by 2023, accounting for 14%-16% of bond issuance. The EU Taxonomy
and Sustainable Finance Disclosure Regulation sets sustainable finance standards, while over
50 nations have implemented legislation. The market's expansion and maturity have made
financing for green initiatives more affordable, making them economically viable. Financial
innovation can drive sustainable development by influencing company behaviour, policy
development, and sustainable finance practices, making the market crucial for global shifts.
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Redefining Global Investment for a Sustainable Future

Sustainable finance is transforming the financial sector by incorporating ESG factors into
investment choices. This approach is crucial for achieving global sustainability goals like the
Paris Climate Change Agreement and the United Nations' Sustainable Development Goals
(SDGs). Sustainable finance involves using various financial instruments and approaches,
including impact investing, socially responsible investing (SRI), green bonds, and ESG
integration. Sustainable finance, a concept developed in the EU, is a financial strategy that
promotes economic growth while minimising environmental impacts, aiming to achieve the
SDGs. It involves funding initiatives promoting good governance, socially-valued businesses,
and sustainable energy projects. This trend gained prominence between 2014 and 2024,
integrating traditional financial considerations with environmental, social, and governance
aspects.

Table 1: Major Global Agreements Driving Sustainable Finance

Agreement Year Objective
Paris Climate Change Agreement 2015 [ Limit global warming to below 2°C
United Nations' Sustainable 2015 [ 17 goals including climate action, clean
Development Goals (SDGs) energy, and good governance

Source: LSI Research Analysis based on UNFCCC data

Table 2: ESG Factors and Corresponding SDGs

ESG Factor Related SDG

Environmental | SDG 13 (Climate Action), SDG 7 (affordable and clean energy)

Social SDG 10 (Reduced Inequality) SDG 3(Good Health and Well-being)

Governance SDG 16 (Peace, Justice, Strong Institutions)

Source: LSI Research Analysis
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Table 3: Benefits of Sustainable Finance

Financial Benefits Environmental | Social Benefits Governance

Benefits Benefits

Enhances long-term |Lowers greenhouse |mproves service Promotes

financial gas emissions accessibility and responsible
performance social inclusion corporate
governance

Improves Risk Accelerates low- Combats global Enhances
Management carbon economy issues like poverty |stakeholder

shift and inequality participation
Uses ESG elements [Promotes positive |Promotes positive |Improves confidence
to identify and environmental social effects in corporate
reduce risks effects practices

Source: LS| Research Analysis

Charting the Rise of Sustainable Finance

« The global sustainable finance market has grown significantly from USD 1.5 trillion in 2014
to USD 5.4 trillion in 2023. The market is projected to expand at a CAGR of over 22% from
2024 t0 2032.

» The growth is attributed to increased public awareness of social concerns and climate
change, and the popularity of green bonds, sustainable loans, and ESG-linked products.

« The global green bond market is projected to expand at a CAGR of 5.03% between 2024 and
2033, with the highest growth expected in Asia Pacific.

» Global green bondissuance reached USD 633.9 billion in 2021 but dropped to USD 487 billion
in 2022 before recovering to USD 620 billion in 2023.

» Growth in assets under management for sustainable investment from USD 18.3 trillion in
2014 to USD 35.3 trillion in 2020, also a 15% increase from 2018 value of USD 30.7 trillion.

« UN estimates suggest a substantial funding gap for sustainable finance to achieve the SDGs.

o ESG assets are predicted to account for 21.5% of all global assets under management by
2026, reaching USD 33.9 million.
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The rise in sustainable finance trends is influenced by environmental-friendly financial
solutions, government policies, and technological advancements like blockchain, fintech, and
data analytics. This encourages institutional investors to adopt these solutions, promoting
transparency and effectiveness in the global financial landscape. The global sustainability
industry faces funding challenges and capital accessibility issues despite rapid growth.
UNCTAD predicts a USD 2.55 ftrillion yearly financing shortfall to meet the Sustainable
Development Goals by 2030. Despite these obstacles, the sector can continue its role in
promoting a sustainable future and contributing to global financial systems. Collaboration with
legislators, institutions, and investors is crucial to reduce perceived risks, improve data quality,
and harmonize ESG reporting systems. Enhancing proficiency in sustainable finance and
increasing public awareness are also essential.

Figure 2: Global Green Bond Issuance Worldwide
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Source: LSI Research Analysis based on data from Statista
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Table 4: Components of Sustainable Finance

Component

Definition

Key Focus Areas

Social Impact Bonds

Financial instruments
that fund social projects
with measurable
outcomes.

Education, healthcare,
social inclusion

ESG Integration

Financial analysisis
significantly enhanced
by incorporating
environmental, social,
and governance factors.

Investment in businesses
with strong ESG
performance

Sustainable Loans

Loans that align with
social and environmental
objectives, often provide
favourable terms to
borrowers aiming for
sustainability.

Projects meeting
sustainability goals

Green Finance

The company invests in
projects with positive
environmental impacts,
promoting

Renewable energy,
sustainable
infrastructure

Source: LSl Research Analysis

Figure 3: Projected Growth of the Sustainable Finance Market
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Source: LSI Research Analysis based on data from Statista
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Table 5: Challenges in Sustainable Finance

Challenge

Description

Inconsistent Regulations
and Lack of Reliable ESG
Data

This makes it difficult for investors and financial institutions
to evaluate sustainable financing opportunities and hinders

global scalability.

Higher Costs and
Complexity

Implementing sustainable investing techniques can be more

expensive and difficult than conventional methods.

High-Risk Perception in

Developing Nations

Sustainable initiatives in developing nations are often viewed
as high risk, increasing financing costs and discouraging

investment.

Resource and Experience

Requirements

Implementing sustainable investing strategies requires
significant resources and experience to navigate changing

policy and regulatory environments.

High Initial Costs of

Sustainable Projects

The high initial costs of sustainable projects can discourage

investment due to the banking sector's capacity limitations.

Sustainable finance

Source: LSl Research Analysis

is transforming the global financial landscape by integrating

environmental, social, and governance factors into investment choices. However, challenges
like data accessibility, perceived hazards, and inconsistent regulations persist. Stakeholders
must collaborate to bridge financing gaps for sustainable development, promote long-term
economic growth, and contribute to a sustainable future. The growing demand for ethical
investing options has significant implications for environmental stewardship and global
economic expansion. Addressing these issues and utilizing sustainable finance benefits can
transform the investment environment.
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Driver

Description

Impacted Areas

Investor Demand

Increasing interest in
ethical and sustainable

investments

Expands market

opportunities

Government Support

Policy incentives, tax
breaks, and regulatory

support

Encourages investment

and compliance

Global Awareness

Rising concern for climate

change and sustainability

Boosts market growth

and investor interest

Climate Financing

Investments aimed at

mitigating climate change

Renewable energy

projects, carbon credits

Sustainable Infrastructure

Development of eco-

friendly infrastructure

Green buildings, energy-

efficient transit

Social Impact Investing

Investments that provide

social benefits

Education, healthcare,

community development

Strict Reporting

Guidelines

Mandatory ESG
disclosures and reporting

standards

Increased transparency

and investor confidence

Tax Incentives

Financial benefits for

sustainable investments

Encourages more
investment in sustainable

projects

Source: LSI Research Analysis
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Chapter 2: India's Sustainable Transformation: A
Financial Roadmap
India's government promotes sustainable finance measures like green money, social finance,
ESG investment, and sustainable bonds to achieve social fairness, economic prosperity, and

environmental sustainability, examining the fundamental ideas, advantages, and development
patterns of sustainable finance in India.

Mapping Markets, Marking Milestones

India's shift to renewable energy has increased the need for sustainable financing. India's
commitment to climate action under the Paris Agreement and SDGs is evident.

o By 2030, India aims to have 500 GW of renewable energy capacity, costing between USD
190 and USD 215 billion. India requires funding beyond USD 293 million to treble its
capacity for renewable energy.

o Green finance is crucial for supporting sustainable development and reducing carbon
emissions, focusing on clean transportation and renewable energy.

o ESG-focused mutual funds and ETFs are gaining popularity, leading to a rise in ESG
investment.

« Corporate Social Responsibility integrates business initiatives towards sustainability.

» The Indian government, RBI, and SEBI have significantly influenced the sustainable finance
scene.

» In 2023, India launched its first green sovereign bond, generating around USD 1 billion for
eco-friendly initiatives.

o Rapid growth in social impact and green bonds.
« Significant milestone in sustainable financial development.

o Business Responsibility and Sustainability Report includes CSR regulations.

15
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Table 7: Challenges of Sustainable Finance in India

Challenge Description Impacted Areas
Insufficient Stakeholders' limited understanding | Slows growth of
Stakeholder of ESG principles, concepts, and ESG investments
Knowledge investments hinders the growth and

adoption of sustainable finance,
highlighting the need for increased

knowledge and awareness.

Lack of Standardized | The lack of uniform ESG Inconsistency in
ESG Metrics measurement standards makes it ESG reporting and
challenging to compare and evaluation

evaluate ESG performance,
complicating investment decisions

and comparisons.

Misrepresentation Misrepresentation of green finance | Affects investor
and Greenwashing objectives can lead to trust and credibility
greenwashing, eroding investor trust
and confidence, thereby affecting

the overall success of green

finance.

High Initial Costs Upfront costs associated with Affects the Banking
sustainable projects can deter Sector in Particular
investment.

Data Accessibility Limited access to reliable ESG data | Challenges the

makes it challenging to assess risks | potential investors
and opportunities effectively. and undermines

their confidence

Source: LSl Research Analysis
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Table 8: Future Outlook of Sustainable Finance in India
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Solutions

Description

Impacted Areas

Raise Awareness

Educate stakeholders
about ESG principles and

benefits

Increased adoption and
growth in ESG

investments

Create Standardised

Metrics

Develop uniform ESG

measurement standards

Improved consistency

and transparency

Expansion of Green
Fintech and New

Financial Products

India's sustainable
finance industry is
embracing green fintech
solutions and innovative

financial products

Strengthens and
diversifies financial

technology

Shift to Creating Own
Frameworks by
incorporating ESG

Considerations

India is integrating ESG
factors into investment
decisions to enhance its
sustainable development

regulatory frameworks

Establishes India as a
leader in sustainable

finance

Government Programs,
Regulatory Support, and

Consumer Demand

The sustainable finance
industry is experiencing
growth due to
government initiatives
and increasing consumer

demand

Accelerates industry

growth and innovation

New Financial Products

Introduction of innovative
sustainable finance

products

ESG-linked loans, green
ETFs

Source: LSI Research Analysis
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India's Blueprint for Financial Sustainability
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Table 9: Agencies for Sustainable Finance in India

Category | Agency Key Functions Key Statistics
Government | SEBI Establishes a robust green bond | *Green bond rules established
Agencies framework. (2017).

*Requires ESG disclosures for
publicly traded businesses.
*Promotes responsibility,
accountability, transparency in
corporate governance and

sustainable investments.

*BRSR requirement for top 1000
corporations.
*ESG disclosure mandate (2024).

RBI

‘Developed frameworks for
sustainable finance regulations.
*Added climate change hazards
to banks' risk management.
*Introduced new rules for
sustainable investments and
green finance.

*Published guidelines for
sustainable finance and climate

risk.

*18% YoY growth of implementation
by institutions from 2020-2024.
*Initiated 2015 Priority Sector
Lending guidelines.

*Enrolled in the Network for
Greening Financial System in 2021.
‘Released green deposit framework
in 2023.

Ministry
of

Finance

*Created the Task Force on
Sustainable Finance.
*Encouraged sustainable
financing via incentives and

governmental efforts.

*Set aside USD 8.25 billion for 110
climate and renewable energy
initiatives.

*Introduced Sovereign Green Bond

Framework in 2020.; issued first

18
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sovereign green bonds in India in
2022.

NABARD

*Support for Sustainable
Agriculture

Provides technical and financial
support.

‘Implements sustainable
agriculture initiatives.

Offers financial backing for

renewable energy projects.

*Sought term loans to 8 state
governments of Rs 3,248.27 crore in
July 2024.

Net profit increased by 13.87% to
Rs 6103.12 crore in Q4 2023-2024
Total operating income rose by
24.52% to Rs 48742.60 crore in
March 2024

‘Tangible net value as of March 31,
2024, is Rs 71,194.78 crore.
*Sought Rs 8.2 lakh crore in rural

infrastructure finance.

MNRE

‘Encourages renewable energy
sources in sustainable
agriculture.

*Accelerates renewable energy
capacity expansion.

‘Promotes sustainable financial
instruments and renewable

energy initiatives.

*India's installed renewable energy
capacity is 143.64 GW as of March
31,2024.

* MNRE plans to invest INR 4,000
crore by 2024 and INR 10,000 crore
by 2027 to support renewable

energy equipment production.
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IREDA Financial institutions committed | +21 billion USD green bonds issued
to supporting green energy in February 2023, out of which 84%
initiatives. was funded by private sector
Offer financial support for +383% increase in approved loans
sustainable agriculture and over previous year.
renewable energy. ‘Planned Rs.29,500 crore debt and

equity.
International | IFC *Green Finance Investment *USD 3.8 billion commitment (41%
Agencies Insights climate financing).
« Allocation of funds to ‘Investments in top EV makers and
sustainable projects. Mahindra of Rs. 600 crore.
*Encourages India's switch to
renewable energy.

ADB *Renewable Energy Funding *Approved USD 390 million for
+Significant financier of green Renewable energy generation
projects in India. projects.
+Allocation of funds to
sustainable projects.

World *Encouragement of Sustainable «Critical shift to a low-carbon,

Bank Development in India resilient economy.

*Program funding and technical
support.

Pay attention to sustainable
urbanisation and renewable

energy.

‘Emphasised the need for social

sustainability in development.

Source: LSI Research Analysis
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Table 10: Instruments of Sustainable Finance in India

Instruments

Description

Key

Statistics

Challenges

Allocations

Green Bonds

*Investors use green

*First release:

‘Wide range of

Solar power

bonds to fund climate | 2015. issuers. plants, energy
change and *Private sector | *Regional market | efficiency
sustainable issued 84%. expansion. initiatives
development *Green bond
programs. issuances
*Fund projects like fluctuated and
waste management, |increased
energy efficiency, and | from USD
renewable energy. 0.5884 billion
*Indian corporations | 2016 to USD
issue green bonds for | 0.75 billion
sustainable 2023.
agriculture, energy *Government
efficiency, and collected INR
renewable energy. 16,000 crore in
FY23 for
Sovereign
Green bonds.
ESG Funds ‘Funds that make * Assisted ‘Inconsistency in | *Emissions
investments in green ESG reporting reduction
businesses with issuances of [ structures projects,

excellent governance,

social, and

USD 18.23

billion

*Requirement for

thorough

clean energy

initiatives
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environmental * 11 ESG funds | performance
standards. with a total information
AUM of 39,986
crore
Blended Provides funding for | *AUM of the ‘Inadequate *Infrastructure
Finance high-risk initiatives by | Green Growth | facilities projects,
combining charitable, | Equity Fund: renewable
commercial, and USD 1.3 billion | *Difficulties with | energy
public money. in 2022 regulations
*Investing in public-
private partnerships | *‘Aim of 45%
is rendered less risky. | reduction in
*Integrates public, emissions by
private, and 2030
philanthropic capital.
Carbon Credit | Facilitates cash 30 million ‘Regulation
Trading production and carbon credits | supervision and
emission offset. granted market
‘Permits businesses | *Indian carbon | organization
to purchase and sell | credits market
carbon credits. size: USD 1.2
billion
SRI Funds ‘Focuses on making | *SRI fund ‘Need for Affordable
investment strategies | receives improved investor | housing,
for addressing Rs.10,000 education and education,
societal issues like crore from the | awareness healthcare
affordable housing, Government of
India and
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healthcare,
education.
*Incorporates ESG
considerations in
investment decisions.
*Allocates funds to
businesses with
positive social and
environmental
impacts.

Takes into account
governance, social,
and environmental
aspects.

*Sets aside funds for
SRI funds with robust
ESG policies.

Rs.40,000
crore from
Private
Equity/Venture
Capital Funds.

Green Loans

‘Environmental Loans
for SMEs
‘Promote eco-friendly

projects.

*USD 44 billion
markets size
*«INR 1,000
crore in green
finance for
SMEs (2022-
2023)

«Strict qualifying
criteria
*Lack of

awareness

*Funds
focused on
renewable
energy,
sustainable

agriculture

Impact

Investing

*Seeks measurable
environmental and

societal effects.

+20-24% CAGR
from 2015-
2024

*Need for more
robust impact
measurement

tools

*Encouraging
sustainable
agriculture,
microfinance,

electric
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*Funded by
bonds, state,
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ratepayer

fees.

Source: LS| Research

Synergy in Sustainability: Unifying the Agencies and Instruments of
Sustainable Finance

Adherence to the Paris Agreement and the financial sector's role in climate change has

expanded India's sustainable finance strategy.

Aims to increase renewable energy capacity and reduce greenhouse gas emissions,
requiring approximately USD 2.5 trillion in investments between 2015-2030.

Intended Nationally Determined Contributions aim to increase non-fossil fuel energy use

and decrease emissions by 33-35% by 2030 from 2005 levels.

Interaction between sustainable finance organisations and tools has increased renewable

energy capacity and green financing flows.

25



LSI GROUP FUELLING INDIA'S FINANCIAL FUTURE: HARNESSING SUSTAINABILITY FOR GROWTH,
INNOVATION AND IMPACT

o SEBI and RBI cooperation has established a strong regulatory framework, enabling the

emergence of green finance groups and financial products.

» India'sinstalled sun energy capacity increased by more than 30 times in the last nine years,
to reach 88 GW as of March 2024. The National Institute of Solar Energy estimates that the
country has a 748 GWp solar energy potential.

o Challenges include protecting sustainable investments' integrity and raising funds for
climate targets.
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Chapter 3: India's Green Transformation: Key
Trends and Milestones

Unveiling the Anatomy of Sustainable Finance Investment

Foreign direct investments and domestic investments play varying roles in financing
sustainability financing. India, a global leader in sustainable finance, has made significant
investments in green infrastructure, climate-resilient projects, and renewable energy to meet
its ambitious goals. Both domestic and foreign capital have contributed to India's sustainable
development goals. Domestic investments are more diverse across sustainable industries,
while FDI focuses on large-scale renewable energy projects. Domestic investments show better
growth rates due to robust government backing and local market maturity.

Homegrown Sustainability: Domestic Investments in India

Increase in domestic investments in sustainable finance, particularly in sustainable
infrastructure, energy efficiency, and renewable energy.

« Government initiatives like the National Green Finance Policy and Green Bonds Taxonomy,
regulatory support from RBI and SEBI, and integration of Corporate Social Responsibility in
business strategies drive this trend.

o Domestic investors are becoming more aware of the financial benefits of investing in
sustainable projects.

» Financial organisations like SBI and IDBI emphasise sustainable financing.
o Retail investors are increasing their holdings in ETFs and green mutual funds.

o Government programs like the National Solar Mission and Atal Mission for Rejuvenation
and Urban Transformation promote sustainable finance.

o With barely 1% of global assets, India's financial aspect requires attention owing to a lack
of local capital and fiscal resources. By 2030, India is expected to require USD 200 billion
in clean technology investments yearly; by 2023, clean tech investments will only total
USD 31.4 billion.
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o Public sector undertakings (PSUs) provide 35% of the funding for India's clean energy
sector, while commercial financing institutions provide 27%.

o Indiareceived USD 3.9 billion in climate money from international public sources, USD 22
billion from local private sources, USD 2.6 billion from foreign private sources, and $15
billion from domestic public sources in the 2020 fiscal year.

o Private sources comprised USD 0.9 billion from commercial financing institutions, USD
0.37 billion from enterprises, USD 0.04 billion from philanthropy, and USD 1.3 billion from
private sources.

» Majority of investments in renewable energy, sustainable transportation, smart cities, and
green buildings.

e India needs over USD 10 trillion by 2070 for green energy infrastructure but only accounts
for 2.9% of global sustainable energy investments.
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Figure 4: Share of Domestic Investments in Sustainable Finance in India
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Figure 5: Sustainable Finance Investors by Revenue Type
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Figure 6: Annual Sustainable Investment Needs of India
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Global Green Capital: Unlocking the Power of FDI in Sustainable
Finance

« India's renewable energy potential and expanding economy attract international investors
to sustainable financing initiatives.

o Government policies like tax incentives and regulatory frameworks have fostered a
conducive environment for FDI in sustainable industries.

o Large-scale solar and wind energy projects, eco-friendly transportation initiatives, and
green bonds have seen significant FDI.

« Canada's Brookfield Asset Management plans to triple its investments in India's renewable
energy industry to over USD 10 billion over the next 3-4 years, including green hydrogen and
electric cars.

o The renewable energy industry has attracted the largest amount of FDI, with significant
investments from the US, Japan, and UAE.

» India has partnered with international organisations like the Green Climate Fund and the
International Solar Alliance to attract FDI into the sustainable finance sector.
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o« The government has liberalised the foreign investment system and introduced tax
incentives for environmentally friendly projects.

« Foreign businesses' advanced technology aids sustainable practices.

» Global shift towards sustainable investments boosts capital allocation.

Figure 7: FDI Inflows (million USD) to Non-conventional Energy in India (2010-
2022)
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Source: LS| Research Analysis based on data from Ministry of Commerce and Industry

Powering the Future: Sustainable FDI in India's Renewable Energy
Revolution

India's non-fossil fuel energy industry, accounting for 43.81% of the country's installed power
capacity, has seen significant growth in sustainable finance investments. The SEBI's 2017
Green Bond Guidelines and the Renewable Energy Act in 2015 facilitated these investments,
leading to USD 6,137.39 million in sustainable FDI over 4 fiscal years. The India-UK Green
Growth Equity Fund and government programs like the National Solar Mission and National
Wind-Solar Hybrid Policy have significantly increased renewable energy capacity in India, with
projects with funding of USD 1.5 billion reducing annual CO2 emissions by 50 million tons.
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Table 11: Key Drivers of Sustainable FDI in India

Driver Description
Government Tax incentives and regulatory frameworks have fostered FDI in
Policies sustainable industries, including renewable energy projects,

through tax breaks, subsidies, and financial support programs.

Market Potential | India’s vast renewable energy potential, particularly in solar and
wind, attracts international investors.

Global India's commitments under international agreements encourage
Investment foreign investment in sustainable projects.

Climate

Technological Foreign businesses are introducing advanced technologies that

Advancement promote sustainable practices, reducing costs and increasing
efficiency in renewable energy projects.

Global Shift The increasing global focus on sustainable investments boosts
Towards capital allocation towards renewable projects.

Sustainability

Favourable Government policies and frameworks are being implemented to
Regulations promote foreign investment in renewable energy.

High Renewable | India is committed to significantly increasing its renewable energy
Energy capacity by 2030.

Ambitions

Large The growing population is causing a surge in energy consumption,

Population and | necessitating the implementation of sustainable solutions.
Rising Energy
Consumption

Source: LSl Research Analysis

Indian banks have been shifting their focus to sustainable financing since 2014 to manage
long-term financial and climatic risks and generate new income streams in high-growth
industries. By incorporating ESG principles into their investment portfolios, banks can become
more competitive, and resilient to market changes, and improve their financial performance.
The financial industry, particularly banks, has significantly contributed to the investment in
sustainable initiatives. Axis Bank promotes sustainable agriculture and renewable energy
projects, while HDFC Bank focuses on customer growth and reputation. State Bank of India
supports the use of clean energy in its internal operations to lower its carbon footprint and
sustainable financing practices and owns ten windmills and over 26 MW of installed solar
power. Banks' success is increasingly dependent on sustainable financing due to evolving
customer preferences and regulatory demands.
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Profiting with Purpose: Trends of Sustainable Finance Investment by
banks and other financial institutions

o Between 2014 and 2024, sustainable finance gained significant importance in the financial
sector, with the emergence of Sustainable Loan Lenders (SLLs) in 2018 and the emergence
of ESG-linked loans and green bonds as new income sources. New revenue streams are
emerging, such as green bonds and sustainability-related loans.

Figure 8: Share of Banks Offering Sustainability Linked Loans in 2022
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Linked Loans(SLLs) in 2022
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Source: LS| Research Analysis based on data from Statista

» Sustainable finance improves innovation and differentiation in the financial sector by
reducing operating expenses and energy savings. It offers benefits like alignment with
obligations, ESG compliance, long-term economic viability, growth opportunities, regulatory
promotion, innovation, market competitiveness, improved risk management, competitive
financial performance, and positive social and environmental effects.

« Indian banks are utilizing sustainable finance for economic growth and sustainability, with
public sector banks focusing on renewable energy projects. Blended finance, combining
public and private funds, is popular for financing large-scale sustainable projects, driven by
customer demands and regulatory forces. India has the potential to create 35 million green
jobs by 2047 through investments in environmentally friendly financing industries,
contributing to economic development.
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o Sustainability reports produced by 80% of the top 100 Indian firms by 2024.

o The GSSS bonds subcategory is expected to grow at a 7.1% annual rate from 2023 to 2025,
reaching USD 240 billion in sales. The green bond subcategory is predicted to reach USD
156 billion by 2025, driven by 70% investor demand for sustainable assets and climate
obligations. These will significantly impact the sustainable investments made by banks
and other financial institutions.

« Sustainable finance improves innovation and differentiation in the financial sector by
reducing operating expenses and energy savings. It offers benefits like alignment with
obligations, ESG compliance, long-term economic viability, growth opportunities, regulatory
promotion, innovation, market competitiveness, improved risk management, competitive
financial performance, and positive social and environmental effects.

« Banks and financial organizations are integrating ESG factors into lending and investing to
combat climate change, promote social justice, and maintain economic stability, resulting
in a 10% return on equity advantage.

Figure 9: India’s ESG performance over the years
India's ESG performance over the years
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» Regulatory compliance is crucial for governments and agencies to enforce sustainable
finance laws, reducing financial risks from social unrest, climate change, and sustainability
issues, enhancing brand reputation, and increasing stakeholder involvement.
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Chapter 4: Modelling India’s Sustainable Future

Objective

Sustainable finance is driven by welfare maximisation and ESG principles, and integrating it
into market dynamics is crucial for self-incentivizing and motivation. This section examines the
short-term viability of sustainable finance, focusing on factors such as high costs, risks, initial
capital, and commitment. It examines how sustainable finance, asset finance investments, and
complementary factors interact, considering CO2 emissions reduction. The impact of short-
term dynamics on long-term sustainability is discussed, focusing on risk management
strategies used by banks and financial institutions. The government must introduce laws
integrating sustainable finance into mainstream paradigms to ensure parity and market
intervention. In the medium term, integrating environmentally friendly technologies through a
network effect could make sustainable financing more feasible. Legislative changes are
essential for long-term sustainability and its effectiveness in reducing carbon emissions.
Elements of sustainable investments are crucial for sustainable finance and investment, but
banks face inherent transition risks in sustainability due to the fixed nature of the process,
which can be enhanced by coordinating these variables.

Research Design

The research aims to analyse the factors affecting sustainable financing feasibility in India
between 2014 and 2023 using a quantitative method. Control variables, macroeconomic and
sector-specific elements, and short-term feasibility of independent variables like renewable
energy subsidies, asset finance, green bonds, and renewable energy capacity expansion are
included. The control variables include GDP, population growth rate, percentage of electricity
lost in transmission and distribution, renewable energy certificates, electricity consumption per
person, renewable purchase obligation, average electricity tariff, and renewable energy
potential. A Multiple Linear Regression Model (MLRM) is used as the empirical model to
examine how sustainable financing and associated factors affect CO, emissions from
electricity. The following equations will serve as the basis for the model:

A.CO; emissions from electricity: f(Renewable Energy subsidy, Asset finance in

Renewable Energy, Green Bond issuance, Renewable Energy Capacity Addition, Control
Variables).
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B.Renewable Energy Capacity addition: f(GDP, Population growth rate, share of electricity
lost in transmission and distribution, quantity of renewable energy certificates acquired, amount
of electricity consumed per person, renewable purchase obligation (RPO), average electricity tariff,
and renewable energy potential).

The research involved data collection and pre-processing, obtaining information from various
sources, cleaning and standardising data for uniformity, and addressing missing data using
appropriate imputation techniques. Econometric methods were used to evaluate the
relationship between independent and dependent variables. Non-stationarity issues were
addressed by transforming the data into a stationary dataset. Statistical tests assessed model
fit and variable significance, and results were obtained by analysing the marginal impact of
independent factors on CO; emissions.

Data Description of the Variables

1. Asset Finance

Asset financing has significantly increased in the Indian economy, particularly in
environmentally friendly industries like renewable energy and sustainable infrastructure. This
financing is crucial for sustainable economic growth, as it allows governments and
corporations to finance long-term capital projects. However, the trend towards sustainable
assets has been volatile, with some years experiencing greater volatility due to fluctuating
investor tastes and global economic uncertainties. The asset finance for India's sustainable
industry has experienced significant ups and downs due to various economic circumstances.

e Trend Analysis of Asset Finance

o 2074: Emphasis on infrastructure and renewable energy led to asset finance for
sustainable projects reaching USD 6100 million.

o 2015-2017: Growth of asset finance exceeded USD 13 billion due to government-backed
initiatives like the National Solar Mission and renewable energy targets.

o Significant fluctuations since 2017, reflecting sustainable growth commitment.

o 2020-2022: The COVID-19 pandemic led to decreased asset financing, prompting
investors to adopt sustainable methods.
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o 2023: Asset financing decreased to USD 5.8 billion due to investor mood shifts,
regulatory barriers, and unstable global economic conditions.

o Despite fluctuations, there was a sharp rebound with USD 11.3 million investment.

o Factors include investor confidence, interest rate swings, and macroeconomic
conditions.

o Rise sparked by government programs supporting sustainable infrastructure and
renewable energy.

o Fluctuations due to interest rates, macroeconomic conditions, legislative changes,
investor confidence, and global economic conditions.

Figure 10: Trend of Sustainable Asset Finance in India (USD Billion)
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Figure 11: YoY Growth of Sustainable Finance Assets in India
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e Asset Finance as a Percentage of GDP

o The link between asset financing and GDP in India fluctuated from 2014 to 2023,
reaching a high of 5.66% in 2016.

o Investment has slowed down in recent years due to financial priorities, regulatory
reforms, and global economic uncertainty. The COVID-19 pandemic may have
contributed to the 2020 drop to 2.58%. However, a comeback in 2021 and 2022 was
seen, with increased public and private sector investments in infrastructure and
renewable energy projects.

o In 2023, a decline in significant asset investments may be attributed to macroeconomic
issues like depreciating currencies, inflationary pressures, and shifts in investment
plans, as well as rising interest rates, regulatory uncertainty, and global financial strains.

o India needs to revitalize asset finance and boost its GDP contribution by removing
legislative obstacles, advancing blended finance models, and raising public awareness
of sustainable financing choices. A strategic focus on asset finance levels can support
growth objectives, and proactive investment retention is crucial amidst economic
challenges.
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Figure 12: Asset Finance as a Percentage of GDP
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2. Green Bond Issuance

India's green bond market experienced significant growth between 2014 and 2023,
showcasing its commitment to sustainable development and environmental preservation.
Issuing green bonds is crucial for funding clean transportation, renewable energy, and
sustainable infrastructure, aligning with the Paris Agreement and tackling environmental
issues.

e Trends in Green Bond Issuance

o Initial growth: USD 0.73 billion in 2014 to USD 3.1 billion in 2017.

o 2018 saw issuance reach USD 3.54 billion, indicating robust investor appetite and
government measures.

o Decline and Recovery: USD 0.94 billion in 2019 to USD 5.17 billion in 2020.

o Fluctuations (2021-2022): USD 1.24 billion in 2021 to USD 0.75 billion in 2022 due to
tighter monetary policy and currency depreciation.

o Sectoral Distribution: Energy Efficiency, Clean Transportation, and Renewable Energy.

o Global Positioning: China leads the developing world's green bond market.
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o Green bond issuances are on the rise due to investor demand, government and
regulatory backing, and favourable market conditions, promoting environmentally
conscious enterprises and sustainable development, with significant bond values
varying.

o Market resilience after weakness is influenced by market conditions, investor interest,
regulatory backing, and government policies, necessitating regulatory clarity, currency
concerns, and monetary policy adjustments.

Figure 13: Green Bonds Issued in India
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Figure 14: YoY Growth of Green Bond Issuance in India
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Figure 15: Domestic Green Bond Maturity Profile in India
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Figure 16: Use of Proceeds of Green Bonds Issued by Indian Companies
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Figure 17: Green Bond Issued in India by Type of Issuer
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3. Renewable Energy Subsidy

India's renewable energy sector has grown significantly in the last 10 years due to government
subsidies and incentives. Between 2014 and 2023, India's renewable energy subsidies
increased by over 30%, with a focus on solar energy installations. The government launched
programs like the Production-Linked Incentive Scheme and the National Solar Mission to
encourage renewable energy adoption. However, subsidies for fossil fuels still outweigh those
for renewable energy. In 2016-2017, interest rate subsidies and viability gap funding
contributed to a 30% increase in total subsidies. In 2018 and 2019, subsidies shifted to solar
energy. Despite the COVID-19 pandemic, India's subsidies now cover energy storage, rooftop
solar, off-grid options, green hydrogen, and solar and wind power.

« Trend Analysis of Renewable Energy Subsidy

o Subsidies for renewable energy in India increased from 2014 to 2023, totalling USD
13.73 billion.

o YoY growth reached 37% between 2016-17 and 2017-18, primarily due to increased
solar and wind subsidies.

o COVID-19 caused the lowest YoY growth in 2020 (-5%).
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Subsidies grew slightly between 2021 and 2023, focusing on advanced technologies
like hydrogen and energy storage.

The government's increasing use of subsidies reflects its commitment to a low-carbon,
sustainable economy, with MNRE capital subsidies initially promoting renewable
energy use.

Solar energy received over 60% of the total subsidies.

A 30% rise in subsidies from 2016 to 2017 was primarily due to funding for large-scale
solar and wind projects.

Figure 18: Renewable Energy Subsidies in India
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Figure 19: Renewable Energy Subsidies in India YoY Growth
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4. Renewable Energy Capacity Addition

Between 2014 and 2023, India's renewable energy sector experienced significant growth, with
the solar sector's installed capacity rising by 138%. This growth was largely driven by
government initiatives, sustainable energy investments, and global climate change
agreements. The industry's CAGR was over 15%, largely due to government subsidies and
legislation promoting clean energy. India's focus on sustainable finance in the energy sector
remains consistent.

e Trend Analysis of Renewable Energy Capacity Addition

o YoY growth rates range from -27.53% in 2018 t0 86.5% in 2021.

o By 2023, installed renewable capacity will have increased from 35.5 GW in 2014 to
around 178.9 GW.

o The fastest-growing energy source was solar power, which increased from 2.6 GW in
2014 to over 66.7 GW by 2023.

o The governmentisincreasing funding for solar and wind power infrastructure and large-
scale projects through the Production-Linked Incentive scheme, indicating high investor
confidence in these rapidly growing energy sources.

o Green funding for renewable energy increased from USD 6 billion in 2016 to USD 44
billion by 2021.

o Investments in renewable energy significantly boosted the electricity industry, bringing
in USD 14.5 billion in 2021.
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Figure 20: Renewable Energy Capacity Addition in India (MW)
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Figure 21: YoY Growth of Renewable Energy Capacity Addition in India
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5. CO; Emissions

India's CO2 emissions rose significantly between 2014 and 2023 due to its reliance on fossil
fuels, industrial expansion, and energy consumption. The increase from 2.15 billion metric tons
in 2014 to over 2.9 billion metric tons in 2023 is a result of industrial growth and underscores
urgent environmental issues, highlighting India's economic development.

« Trend Analysis of CO2 emissions

o Industrial activity led to a 3.72% rise in CO2 emissions from 2014-2015.

o Energy needs accounted for a 5.38% increase between 2016 and 2017.

o Between 2018 and 2019, India's reliance on coal-fired power facilities increased by 6.58%,
hindering its transition to a low-carbon economy.

o COVID-19 caused a 7.29% decrease in CO2 emissions from 2019-2020.
o Economic activity recovery in 2021-2022 led to a 10.36% increase in CO2 emissions.
o CO2 emissions from electricity production rose by 88% from 2014 to 2023.

o Rising CO2 emissions threaten India's climate pledges and sustainable development
goals.

o Policy solutions include reallocating fossil fuel tax resources for renewable energy
programs and improving energy efficiency.
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Figure 22: CO, Emissions in India
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Figure 23: CO, Emissions in India YoY Growth
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Results

A regression analysis was carried out to find how the dependent variable, CO,
emissions from electricity is influenced by the renewable energy capacity
addition, and variables of sustainable finance like asset finance, renewable
energy subsidy, and green bond issuance.

The model's regression analysis reveals a modest explanatory power, explaining 56.72% of CO>
emissions variation but a negative corrected R-squared value suggests insignificant
contributions from certain factors. The results indicate a negative correlation between asset
finance, green bond issuance, renewable energy subsidy, renewable energy capacity, and CO-
emissions, with no statistically significant impact, and none of the variables can predict CO»
emissions with a p-value>0.05. The model's predictive power may be overfitted or some
variables may not increase its predictive power. The independent variables do not explain CO-
emissions variations at conventional levels. Green bonds have a minor negative coefficient of
-0.0209%, suggesting a modest inverse association. Asset Finance has a comparatively more
influencing impact on reducing CO2 emissions from electricity than the other variables as
evidenced by the negative coefficient of -0.0684%. Thus, it is imperative to consider and
implement sustainable asset finance as a significant share of GDP. Renewable Energy Capacity
Addition and Renewable Energy Subsidy reduce the CO2 emissions from electricity by -0.0.506%
and -0.0440% respectively, which is underscored by their regression coefficients. Economically,
changes in asset financing, renewable energy subsidies, green bond issuances, and renewable
energy capacity additions are unlikely to significantly impact CO2 emissions from electricity.
The model's inability to predict emissions suggests that other factors may be more significant
than increasing renewable energy capacity.
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Figure 24: Percentage Change in CO, Emission from Electricity due to a 1%
change in Influencing Variable

Percentage Change in CO2 Emission from
Electricity due to 1% change in Influencing
0.0000% Variable

Asset Finance  Green Bond Renewable Renewable
Issuance Energy Capacity Energy Subsidy
Addition

-0.0100%

-0.0200%
-0.0209%
-0.0300%

-0.0400%

-0.0500% -0.0440%

-0.0506%
-0.0600%

-0.0700%
0.0700 -0.0684%

-0.0800%

Source: LSI Research Analysis

Economic and Business Inference

Methods like asset financing, renewable energy subsidies, green bond issuances, and
renewable energy capacity additions may not significantly decrease CO2 emissions from
electricity. Instead, companies should invest in more efficient technology and cleaner energy
sources to reduce emissions, especially as GDP and industrial activity increase. Policy
measures, such as strengthening renewable energy certificates and renewable purchasing
mandates, may be necessary to mitigate CO> emissions. However, the model's lack of
significant predictors raises questions about its effectiveness in advising investment or policy
decisions aimed at decreasing CO2 emissions. The negative coefficient for renewable energy
capacity is consistent with economic theory, suggesting that expanding renewable energy
capacity might not be significant enough to have a significant effect on emissions. To achieve
rapid reductions in CO; emissions, policymakers and companies should focus on increasing
renewable capacity and integrating it into the energy mix. To achieve rapid CO2 emissions
reductions, businesses and legislators should enhance energy efficiency, enact stronger
emissions laws, consider other variables affecting CO2 emissions and grow the dataset by
investing more in order to improve the robustness of sustainable financing systems.

The transitional nature of renewable energy systems and complex market dynamics make it
challenging to predict the success of subsidies. The rapid increase in renewable energy
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capacity does not immediately replace fossil fuel production, resulting in emissions from both

non-renewable and renewable sources that are transitioning. To optimize subsidies' impact on

carbon emissions, more subsidies, regulations, and effective project management are needed,
aligning with comprehensive energy policy.

The efficiency of sustainable finance and renewable energy capacity expansion is often
hindered by financial constraints and technical innovation. Green finance instruments promote
renewable energy initiatives, but their effectiveness depends on technology and converting
financial resources into energy-efficient solutions. Sustainable financing growth has not kept
up with CO2 emissions reduction due to ineffective project implementation and budget usage.
Businesses and administrators need to improve sustainable finance's accountability,
transparency, and efficiency, simplify regulatory procedures, invest in infrastructure, and
implement growth-promoting policies. Financial obstacles like short loan terms and high
capital expenses hinder the proper use of funding. A comprehensive strategy for renewable
energy production is needed, integrating technological innovation, financial tactics, and
environmental results. The rising energy demand often outpaces emissions reduction, but
renewable energy usage is increasing. To optimize renewable energy's impact, more subsidies,
regulations, and effective project management are needed. A coordinated strategy combining
subsidies with an all-encompassing energy policy is crucial for long-term sustainability targets.

The slow expansion of renewable energy capacity is hindering the full realization of the
anticipated decrease in CO; emissions from electricity production. This is due to the
misallocation of funds for green assets, which have not been successfully converted into
renewable energy projects. This economic inefficiency prevents investments in green energy
from yielding the expected environmental benefits. There is also a mismatch between project
implementation and financing sources, leading to limited growth of renewable energy
infrastructure. Strengthening financial control, supervision, and alignment with renewable
goals is necessary to achieve environmental and economic goals. Other factors include
inadequate funding for green assets, grid integration difficulties, and regulatory limitations. A
comprehensive strategy involving policy interventions, green financing structures, and
technical developments is crucial for achieving sustainable energy targets and mitigating
climate change.

The regression analysis reveals that there is no long-term equilibrium link between CO:
emissions from electricity production, renewable energy capacity addition, and key sustainable
finance factors in India, such as asset financing, green bond issuance, and renewable energy
subsidies. This lack of co-integration raises concerns about the efficacy of sustainable finance
projects in India, especially as India approaches its sustainability objectives for 2030, 2047, and
2070. The absence of a uniform dataset further hampers effective policy and corporate
decision-making, raising questions about data openness and dependability, based on which a
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long-run vision for sustainable finance can be mapped. This gap indicates inefficiency in
converting green money into significant CO2 emissions reductions, particularly from the energy
industry. It also raises doubts about the practicality of green financing options for creating a
genuine environmental effect. The current financial methods for green projects are questioned,
presenting both opportunities and risks for organizations, especially in the energy and banking
sectors. To achieve long-term sustainability and economic prosperity, businesses and
authorities should align money flows with carbon reduction objectives.

India's renewable energy sector is facing a significant weakness due to inefficient deployment
and use, leading to a negative correlation between renewable energy capacity expansion and
CO2 emissions. This is due to a mismatch between financial inputs and environmental impacts,
resulting from insufficient asset financing usage, oversight, and regulation. Inefficient capital
allocation and a lack of reliable tracking systems have hindered renewable energy capacity
creation, creating a cycle of inefficiency. Financial institutions risk allocating resources
inefficiently if they repeatedly finance assets without increasing renewable energy capacity.
This cycle makes sustainable investments less viable in the long run, as CO2 emissions remain
and capacity increases stagnate. The cost structure becomes unsustainable if banks and other
financial institutions continue funding renewable energy projects without seeing quantifiable
results, raising financial risks and reducing profit margins. This situation is economically
inefficient, as it doesn't provide an adequate supply of energy and worsens financial
institutions' cash flow problems. Strengthening governance, increasing transparency, and
improving sustainable financing effectiveness are crucial to address these issues and achieve
India's environmental and economic objectives.

The multiple asset financing rounds in India's renewable energy sector can lead to economic
inefficiencies and lost opportunities, resulting in a large opportunity cost. This misallocation of
resources makes it difficult to fund new initiatives and inhibits larger CO2 reductions through
investment strategies. Banks face financial hardship when financing a single project due to
increased interest rates and capital expenses. Government subsidies exacerbate this
inefficiency, as funds are not allocated in a way that maximizes their impact. The poor
distribution of asset finance limits the potential of renewable energy projects and their ability
to reduce CO2 emissions. This strategy has a cascading effect, limiting capital available for
future initiatives, impeding the expansion of renewable energy capacity, and reducing carbon
emissions. A new financial system is needed to extract rewards from sustainable initiatives
without burdening people or relying on subsidies. This system should encourage the effective
distribution of funding across various initiatives, reduce inefficiencies, and accelerate the
transition to a low-carbon economy. Government subsidies are essential for increasing the
appeal of renewable energy projects to investors. Implementing a comprehensive overhaul of
India's sustainable finance ecosystem will help develop a more resilient and effective
ecosystem for financing renewable energy, optimize resource use, and accelerate the transition

51



LS| GROUP FUELLING INDIA'S FINANCIAL FUTURE: HARNESSING SUSTAINABILITY FOR GROWTH,

INNOVATION AND IMPACT

to a low-carbon economy. This will reduce the financial burden on families and foster an
efficient renewable energy market.

India's renewable energy projects face challenges due to double accounting, incompetent
management, and poor repayment behaviour. Double accounting raises the apparent
investment in the industry without commensurate improvements in real capacity, skewing
market signals and preventing wise policy decisions. This inefficiency hinders capital stock
acquisition and capacity growth. Refinancing cycles fail to address root causes like poor
management and technical innovation. Outsourcing repayments to foreign vendors can lead to
a debt trap. The intricate relationship between repayment patterns, double accounting, and
inadequate management is the root cause of default and inefficiencies in India's renewable
energy finance industry. Opportunity costs associated with refinancing current projects and
potential profits from diversifying the renewable portfolio are lost. To increase renewable
energy capacity, improved management techniques, technology advancements, and effective
financial management are needed. Financial practices increase risks associated with
renewable projects, necessitating a thorough revision of finance systems emphasizing risk
assessment, transparency, and incentives aligned with long-term sustainability.

The financing of renewable energy projects in India is a complex issue due to information
asymmetry and moral hazard. Lowering interest rates could alleviate financial strain but expose
banks to greater risks. This imbalance can result in the broader market not being structured to
absorb or accept sustainability costs. To mitigate these risks, stricter regulations, government
support, and watchdog institutions are needed.

India's banks face challenges in the renewable energy financing sector due to information
asymmetry and moral hazard. Lower interest rates can encourage renewable project
investment but may require stricter regulations and oversight. Government support can help
mitigate these risks but must be accompanied by effective monitoring and enforcement
mechanisms. A conducive market environment where investors accept the costs of
sustainable financing and support the transition to a low-carbon economy is essential. A
comprehensive strategy involving government support, transparent financial practices, and a
commitment to reducing capital costs is necessary for creating a conducive environment for
sustainable financing. However, this may introduce economic distortions due to information
asymmetry between developers and financiers and the moral hazard from government support.
Banks must balance financial stability with sustainability goals, as renewable energy
companies may be incentivized to undertake riskier projects or overstate their viability.
Innovative policy instruments and financial products are needed to drive the transition to a
sustainable energy economy. Banks must adopt a comprehensive approach to address these
issues, but this may introduce its own set of economic distortions.
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Chapter 5: Navigating Uncertainty: Mitigating Risks
and Shaping Policy for Sustainable Finance in India

Beyond the Green: Assessing the Risks of Sustainable Finance in India

India's sustainable finance expansion, focusing on green bonds and renewable energy, faces
risks like market instability, legal ambiguity, technology difficulties, greenwashing,
creditworthiness issues, and transition hazards.

Sustainable finance significantly contributes to GDP growth and economic resilience, with
India's green bond yields surpassing conventional bonds.

. The renewable energy industry has been impacted by frequent policy changes,
technological difficulties, delays, and higher prices due to the elimination of solar power
subsidies in 2018, and challenges in maximizing capacity increase.

. "Greenwashing," the practice of exaggerating environmental benefits, is a growing
concern.

. Accurate ESG disclosures have damaged investor trust and impeded market expansion.

. Some sustainable initiatives have underperformed financially, increasing the risk of
default. Sustainable initiatives face financial risks, including long-term project nature,
market depth, regulatory uncertainty, technological risks, portfolio diversification issues,
non-financial risks, lack of standardization, climate change risks, creditworthiness,
default risk, and social and environmental risks. Slow adoption, inefficient markets, and
limited funding for SMEs reduce investor confidence.
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Banking on Sustainability: Overcoming Roadblocks to Green Finance
in India's Financial Sector

Between 2014 and 2024, the Indian banking industry faced challenges in integrating
sustainable finance principles, such as unclear regulations, lack of standardized ESG
frameworks, long project payback periods, perceived financial risks, poor data quality, and
limited internal capacity. Despite these obstacles, banks have advanced by implementing green
banking strategies and complying with regulatory frameworks.

o Regulatory and Policy Frameworks: The lack of standardization in regulatory frameworks
results in fragmentation, ineffective capital allocation, and higher transaction costs.

o Project Viability and Risk Assessment: Long payback times, especially in the renewable
energy sector, pose challenges.

o Absence of Internal Expertise: Despite understanding the importance of sustainable
finance, only 15% of the Indian banks possess sufficient knowledge about sustainable
financing initiatives due to a lack of understanding of sustainability's internalisation in the
financing process.

« Data Quality and Availability: Poor ESG data hampers project evaluation.

o Customer Acceptance and Market Knowledge: Increased costs and lack of customer
knowledge hinder sustainability efforts.

o Greenwashing and Risk Management: Banks making false sustainability promises risk
financial loss.

o Economic Consequences: Higher costs due to stringent compliance oversight and legal
liabilities.

o Declined Investor Confidence: Market risks and regulatory uncertainties discourage
investors from contributing.

o Limited Finance for SMEs: Perceived risks and shortage of suitable goods hinder
sustainable activities.

o Industry Inefficiencies: Lack of standardised frameworks and data in the sustainable
finance industry.

» Slow Adoption of Sustainable Practices: Capacity constraints and knowledge gaps hinder
successful adoption.
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Table 12: Challenges of Sustainable Finance Investments in India

Challenge Description
Volatility Renewable energy market price fluctuations, including
commodity and policy changes, can deter investors,
increase risk, and affect investment returns and investor
confidence.
Regulatory The inconsistent and unclear nature of renewable energy

Uncertainty

policies can result in frequent policy changes, causing
investor uncertainty and hindering long-term investment
decisions.

Currency risk

Currency fluctuations and exchange rate risks significantly
affect renewable energy project profitability, especially for
foreign investors. These risks increase investment
uncertainty, leading to market volatility, credit risk, and
liquidity risk, making sustainable investments potentially
risky.

Harmonization of
Global Standards

The absence of uniform standards across different
jurisdictions significantly hinders cross-border
investments.

Lack of Knowledge

The market slowdown is attributed to a lack of awareness
and understanding about sustainable financing options
among investors and project developers, particularly in
SMEs and impoverished regions, which hinders
widespread adoption and underscores the need for
increased financial literacy.

Scarcity of Financial
Products

Limited availability of green finance instruments in
financial markets necessitates the development of a wider
range of environmentally friendly financial products to
meet investor demand for renewable energy projects, as
the limited range of sustainable finance products, such as
green bonds, restricts its potential.

Regulatory Barriers

Regulatory reforms and innovative financial structures can
support sustainable investment, but outdated regulations
hinder renewable energy growth. Issues like grid
integration and land acquisition, ambiguous ESG criteria,
and a lack of a unified taxonomy for green finance create
confusion and potential risks for investors. Evolving
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regulations create uncertainty and risks due to
inconsistent taxonomies, definitions, rules, and
compliance frameworks.

Investor Confidence | Economic fluctuations and high initial costs, especially in
2023, deter long-term investments.

Funding Gaps Green project investments are underfunded, with Rs.
75,000 crore falling short of the annual requirement of Rs.
1.5-2 lakh crore, largely due to high costs, lack of a unified
taxonomy, foreign financial flows, high initial costs, and
short-term profit pressures.

Greenwashing Investor confidence is impacted by inconsistent standards
Concerns and unreliable ESG data, which can lead to exaggerated
environmental claims, concerns about "greenwashing,"
legitimacy of sustainable finance initiatives, lack of
reliable ESG data, and underdevelopment of secondary

markets.
Lack of Reliable ESG | Inconsistent definitions, taxonomies, and reporting
Data frameworks in ESG criteria can complicate compliance

and accurate assessment of environmental impact.
Institutions often face challenges in adhering to ESG
criteria due to a lack of clear frameworks, inconsistent
reporting, and limited ESG metrics standards. This hinders
informed decision-making and contributes to ambiguous
ESG criteria and inconsistent regulatory environments.
High Initial Costs & Green initiatives, such as renewable energy, face long
Short-Term Pressure | payback periods, lack of credit enhancement tools, and
short-term profit pressures. Sustainable investments
require higher upfront costs and may face short-term
returns. High funding costs, lack of a unified taxonomy,
and foreign financial flows complicate these initiatives,
posing significant challenges. The business faces
significant challenges due to high initial costs and
pressures for short-term profit.

Policy Inconsistency | India's lack of a unified green taxonomy and diverse ESG
criteria hinders investors' assessment of environmental
and social impacts. Uncertain regulatory frameworks,
limited incentives, and ambiguous ESG criteria further
complicate the situation. Inconsistent definitions of green
investments can confuse and hinder standardization.

Source: LSI Research Analysis
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Table 13: Future Outlook of Sustainable Finance Investments in India

Aspect Outlook
Renewable Energy | India aims to achieve 500 GW of renewable energy capacity
Sector by 2030, focusing on electric transport, renewable energy,

and sustainable infrastructure. The government is
encouraging private sector participation through tax benefits
and financial incentives, strengthening public-private
partnerships for renewable energy projects. To achieve
sustainability goals, India requires foreign financial flows and
global climate funding. The government pledges to achieve
50% non-fossil fuel electricity by 2030. Subsidies are
expected to increase to support the transition to renewable
energy. Challenges include project pipeline development,
regulatory consistency, and fossil fuel subsidies. India
requires substantial capital to achieve its renewable energy
goals. The sector is expected to grow due to favourable
policies and international commitments, with a 15% increase
in renewable energy subsidies to INR 17,000 crore by 2024.
Job Creation Renewable energy expansion is expected to generate job
opportunities across sectors, with growth influenced by
regulatory environments, macroeconomic conditions,
investor assurance, government support, global
sustainability, and innovative financial products. Labour-
intensive projects contribute to employment in rural and
urban areas.

Economic Growth | Renewable energy investments boost GDP growth and
enhance energy security by decreasing reliance on fossil
fuels and stabilizing energy prices.

Climate Goals India's renewable energy investments align with global
climate targets, contributing to its Nationally Determined
Contributions. The RBI mandates banks to integrate climate
risks into financial risk management, promoting better
decision-making and risk mitigation. India needs foreign
financial flows and global climate funding to achieve
sustainability goals and scale up renewable energy
investments. The government supports renewable energy,
clean infrastructure, and climate action targets, with a
commitment to 50% non-fossil fuel electricity by 2030. India
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has the potential to become a global leader in sustainable
development, requiring coordination of sustainable finance
frameworks with international climate obligations.
Addressing To mitigate currency-related risks, innovative financial
Currency Risk instruments and hedging strategies are being developed,
along with enhanced due diligence and capacity constraints.
The RBI mandates banks to integrate climate risks into
financial risk management, promoting better decision-
making and mitigation. This includes integrating climate
risks, strengthening skill development and ESG training,
investing in sustainable finance awareness, and addressing
due diligence and capacity constraints. Externalities, short-
termism, policy uncertainty, and information asymmetry are
also considered risks.

Regulatory India is proposing regulation changes to promote sustainable
Reforms finance and improve transparency in reporting. The goal is to
become a global leader in sustainable finance by aligning
with international standards and consistent regulatory
reform. This includes a stronger regulatory framework with
SEBI authority, a unified green taxonomy, and consistent
incentives for sustainable sector investments. India's energy
sector reform should focus on reducing coal reliance and
promoting cleaner energy sources. The focus should be on
regulatory reforms, government support, and creating a
stable policy framework with a clear green taxonomy.

Boost in Green India is implementing a stronger regulatory framework, with
Bonds & increased authority from SEBI, a unified green taxonomy, and
Sustainable Loan | consistent incentives to encourage sustainable sector
Products investments. The rise in green bonds, Sustainability-Linked

Loans, and eco-friendly financial instruments is expected,
with private sector participation in renewable energy,
sustainable agriculture, and green initiatives increasing
through tax benefits and financial incentives. Global
frameworks like TCFD and SASB will play a larger role in
shaping ESG reporting in India, reducing greenwashing and
increasing transparency. India is also focusing on R&D in
green fintech, carbon capture technology, and energy
storage. The country is integrating climate change mitigation
and green infrastructure development into business analysis,
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enhancing ESG reporting and disclosure, and enabling better
investment decisions.

Support for SMEs
and Impoverished
Areas

Enhanced access to sustainable finance opportunities for
small and medium-sized enterprises, with a focus on
impoverished and underdeveloped areas.

Increased Foreign
Financial Flows

India requires an influx of foreign financial flows and global
climate funding to achieve sustainability goals and scale up
renewable energy investments.

Government
Commitment to
Sustainability

The government is focusing on renewable energy, clean
infrastructure, and climate action targets, with a commitment
to 50% non-fossil fuel electricity by 2030. This includes
regulatory reforms and strengthening SEBI's authority in
green bonds and ESG reporting. A stable policy framework
with clear green taxonomy is expected, with potential for
innovative financial products and credit-enhancement
systems.

Capacity Building
for Financial
Institutions

The initiative focuses on skill development and ESG training
for financial institutions to enhance their due diligence and
risk assessment capabilities, promote sustainable finance
awareness, and assess sustainability risks and opportunities.

Global Leadership
in Sustainable
Finance

India aims to become a global leader in sustainable finance
by aligning with international standards, implementing
consistent regulatory reform, and coordinating sustainable
finance frameworks with climate obligations. India has the
potential to become a global leader in sustainable
development.

Future outlook for
asset finance

The industry's growth relies on regulatory environments,
macroeconomic conditions, and investor assurance. Asset
finance can help reduce carbon emissions and promote
sustainable development through renewable energy
infrastructure investments.

Balancing fossil
fuel phase-out and
green financing

India must strike a balance between phasing out fossil fuels
and investing in green initiatives for a low-carbon economy.
Carbon capture and storage technologies can reduce
industrial emissions. Policies supporting net-zero emissions
targets should focus on renewable energy, sustainable
agriculture, energy storage, and EV infrastructure.

Source: LSI Research Analysis

59



LSI GROUP FUELLING INDIA'S FINANCIAL FUTURE: HARNESSING SUSTAINABILITY FOR GROWTH,
INNOVATION AND IMPACT

Policy Blueprints for Sustainable Finance in India

Unleashing Public Participation in Sustainable Finance

Between 2014 and 2023, India experienced a significant increase in public engagement in green
financing, primarily through green bonds. Government rules, tax breaks, climate change
awareness, and international agreements like the Paris Accord motivated this. Public sector
organizations, particularly banks and government-backed institutions, funded green initiatives.
By 2023, India's sovereign green bond market exceeded USD 25 billion, but concerns about
market standardization, potential greenwashing, and currency risk pose challenges.

e Trends of Public Participation in Green Finance

o The Indian Railways Finance Corporation introduced the first green bond in 2015 and
introduced sovereign green bonds in 2020, with significant increases in green bond
issuances between 2018-2019 and 2021.

o Growth periods include supportive market circumstances, investor awareness,
government programs, changes in government objectives, and a progressive rise in
green finance financing.

o National Green Finance Policy: Provides structure for green bond issuances.
o Green Bond Taxonomy: Increases market transparency and market requirements.

o Tax Incentives: Reduces tax rates on green bond investments.
o SEBI and RBI Regulations: Provide better guidelines for green bonds.
o ESG factors drive institutional investors towards sustainable investments.

o Public involvement in green financing encouraged by India's Paris Agreement
commitment and renewable energy ambitions.

o SBIl and IRFC: Key in increasing green finance.

o Return on Investment (ROI): Competitive interest rates and diversification
opportunities.
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Strategic Risk Management for Sustainable Finance in Financial Institutions

Between 2014 and 2024, India's financial institutions faced challenges in managing sustainable
financing risks due to its commitment to sustainable development. Investments in renewable
energy and green bonds expanded sustainable finance but also posed risks related to market,
regulations, credit, operations, and ecology. Risk management is crucial to reduce these risks
and balance sustainability goals with financial stability. India's ambitious climate targets and
sustainable development programs increase environmentally beneficial projects. These
investments are subject to specific risks.

« Trends of Risk Management by Financial Institutions

o Green projects face significant credit risks due to capital-intensive payback times,
while operational risks include supply chain issues, infrastructure deficiencies, and
project delays.

o Regulatory Environment and Operational Risks: Regulatory risk is increased by policy
changes, such as tax incentives or subsidies.

o Financial Institutions' Risk Management: Due diligence and diversification are used to
spread risks across different financial sectors.

o Top financial institutions conduct climate stress testing and regulatory compliance,
with the Climate Bonds Initiative acknowledging 32% green projects with Greenium in
the first half of 2023.

o Risk-Return Trade-Off: The risk-return profile of sustainable financing projects
improved significantly over time.

o Innovation in Technology and Regulation: The use of electric vehicles and renewable
energy sources has reduced operating hazards.

Expanding Horizons: Empowering Markets, Agencies, and Instruments for
Sustainable Finance Growth

India's sustainable finance sector, driven by climate goals, renewable energy financing, and
increased sustainability awareness, has made significant progress between 2014 and 2024,
but faces market risks, regulatory challenges, and sectoral inefficiencies. Sustainable finance
is driven by climate goals, renewable energy financing, and increasing sustainability
awareness.
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« Trend Analysis of increasing the reach of market, agencies and instruments on
Sustainable Finance

o

The Reserve Bank of India (RBI) has established guidelines for financial institutions to
incorporate climate risk and green bonds, while SEBI released Green Bond Guidelines in
2017 to enhance market transparency. IREDA offers low-cost financing for renewable
energy projects, and key players like Axis Bank, Yes Bank, and State Bank of India are
involved in sustainability-linked finance and green lending. Government agencies,
financial institutions, development agencies, and stock exchanges have implemented
policies and regulations.

Retail investor interest in green bond issuance faced a rapid increase of more than 7.5%
in 2023.

Public-private partnerships, renewable energy subsidies, credit enhancement
mechanisms, and Green Bond Guidelines have been established to provide financial
incentives for renewable energy advancement, mitigate sustainable project risks, and
issue green bonds.

Tackling Technological CUF and VGF for a Sustainable Future

The Technological Capacity Utilisation Factor (CUF) and Viability Gap Funding (VGF) are crucial
in India's sustainable financing, especially for large-scale renewable energy projects. They
assessed operational and financial feasibility between 2014 and 2023, highlighting issues for
India's sustainable energy transition, despite higher perceived risk.

o

o

(0]

Trend Analysis of Addressing Technological-CUF and VGF

India's average CUF for solar projects is between 15% and 20%, which is substantially
less than the 25-30% global average.

The Indian government has revised its VGF criteria, shifting from capital subsidies to
performance-linked incentives, despite weather dependence, technology limitations, and
grid integration issues, and has launched initiatives to increase CUF, including hybrid
renewable projects and solar parks.

Low CUF and inadequate VGF led to lower returns on investment and increased non-
performing assets, affecting several projects, particularly in the solar energy industry.
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The economic and business analysis aims to determine the feasibility of sustainable
initiatives with and without VGF and CUF financing.

o  The government has implemented hybrid initiatives to improve Central Utilities (CUF)
and reduce reliance on Voluntary Guarantee Funds (VGF). The VGF Program has been
updated to improve effectiveness. Solar parks have been established to promote grid
connectivity and ease project development. Despite progress, there is still potential for
development. Technology incentives have been added to encourage renewable energy
technology improvements. Despite obstacles, government actions have reduced risks
and promoted sustainable financing. In 2023, a 40% decrease in energy curtailment was
achieved, reducing the risk associated with low CUF and ineffective VGF distribution.

Strengthening REC and Indigenous Pathways

India's energy sector plans to increase the number of Renewable Energy Certificates (RECs) to
promote renewable energy production and support the REC market. However, this requires a
balanced approach that includes investing in reliable energy storage technology, controlling
fixed costs, and collecting RECs aggressively. Aggressive REC purchases may impact the
renewable energy environment and make it difficult to recover fixed expenditures. Renewable
energy projects carry financial risks, reducing their long-term profitability. A well-structured
financial strategy supported by regulations and effective risk management is necessary. The
shift towards a decentralized energy system may threaten utility business models and open
new energy-management markets. Balancing economic incentives and regulatory frameworks
is crucial for a sustainable energy industry.

India is focusing on the domestic production of raw materials for renewable energy projects to
reduce its reliance on imported raw materials and increase capacity addition. This sustainable
finance strategy aims to lower costs, increase energy security, and reduce dependency on
imports while protecting the financial rewards from local renewable energy projects. This
strategy will lower the budget deficit and support the government's fiscal objectives. Promoting
domestic manufacturing for renewable energy initiatives could help India become more self-
sufficient and less reliant on imports. A robust framework for sustainable financing, including
strict regulatory oversight, efficient money management, and regional manufacturing
incentives, is necessary for India to fulfill its energy demands domestically and contribute to
global sustainability. India aims to meet its domestic energy needs and become a global leader
in sustainable technologies by building a strong, independent renewable energy sector,
contributing to global sustainability.
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To reduce carbon emissions and promote long-term economic growth, renewable energy and
sustainable financing must be expanded. This requires increased investor confidence,
transparent pricing, reduced risks, and better regulation. A mature market can reduce costs,
increase renewable energy competitiveness, and reduce supply volatility. This maturity is
crucial for India's sustainable development goals and greener energy initiatives. Funding
sustainable finance initiatives and transitioning to cleaner energy projects is essential to
mitigate climate change's consequences. A mature market with well-established financial
instruments, rules, and regulatory frameworks encourages investment, innovation, and
sustainable practices. Investing in sustainable technologies requires a solid financial
foundation. A mature market for sustainable finance should boost funding for renewable
projects, enact legislation for market flexibility, promote technological advancements, and
reduce risks. Sustainable finance aims to decrease emissions and accelerate the transition to
more sustainable energy sources.

India's Green Transformation: Progress and Prospects

India's sustainable finance sector has significantly contributed to the reduction of CO»
emissions, with investments in renewable energy sources and regulatory changes supporting
environmentally friendly technology and ESG. By 2023, India reduced its CO2 equivalent by 2.5
billion tons, exceeding its original National Development Goal (NDC) objective. However, the
nation still needs to meet its 2030 goals, which include a 50% renewable energy mix and a 45%
reduction in carbon intensity. Investor confidence has increased and risks related to climate
change have decreased when financial incentives align with sustainability goals. To reach the
2047 carbon neutrality milestone, quicker regulatory changes and more focused investments
are required. India has reduced its emission intensity by 33% compared to 2005 levels and
raised its non-fossil fuel energy capacity to 42% of its total installed capacity, getting closer to
its 50% target by 2030. India needs to expedite sustainable financial flows, improve technology
transfer, and enact more aggressive policy measures across all economic sectors to close the
gap between present development and long-term objectives. Despite obstacles, India's
sustainable finance sector grew significantly between 2014 and 2024. To achieve net-zero
emissions by 2070, India must establish carbon pricing systems, invest in renewable energy
infrastructure, and support technical developments in carbon capture and storage. India's
efforts in sustainable finance, particularly through green bonds and renewable energy capacity
expansion, have significantly reduced CO2 emissions. However, in 2023, less than 1% of loans
were green, indicating a lack of funding for sustainable projects. To accelerate sustainable
development, India needs a robust regulatory framework with distinct green asset
classifications, uniform tax advantages, and explicit green taxonomies. This can be achieved
through government guarantees, credit improvement programs, public-private collaborations,
ESG data analytics investments, and eco-friendly financial solutions.
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Sustainable Energy Solutions

India's renewable energy capacity is expected to reach over 175 GW by 2023, driven by solar
and wind power. This shift lowers carbon emission costs while enhancing energy security.
Significant investments have been made in the renewable energy sector, with green bonds and
other sustainable financing products playing a key role. However, there is still a need for
improved grid infrastructure and storage options to further develop renewable integration. By
2024, more than 150 GW of renewable energy had been effectively incorporated into India's
system, accounting for a significant amount of the country's overall power production.
However, India needs to address current issues such as fragmented regulatory frameworks
and the need for more funding for environmentally friendly technology. India's rapid expansion
of renewable power and efficient grid integration has improved power supply stability, reduced
CO2 emissions, and positioned the country to achieve its climate targets, fostering economic
growth and innovation in the energy sector.

The Role of Asset Financing in CO2 Emissions Reduction

Asset financing, which accounts for 3.70% of India's GDP on average between 2014 and 2023,
is crucial for renewable energy investments and sustainable finance. India needs to contribute
at least 6-8% of GDP to renewable energy targets by 2030 and 2047, enabling investments in
grid integration, renewable energy infrastructure, and green technologies. Asset finance
expansion will drive investments in transmission upgrades, energy storage, and grid
modernization. A significant increase in asset financing is needed to achieve renewable energy,
sustainable finance, and net-zero carbon emissions by 2070. A 1% increase in asset financing
would translate into a 0.0684% decrease in CO2 emissions. India would need to raise its asset
financing contribution to around 13.6% of GDP to achieve a 30% reduction in CO2 emissions by
2030. Despite the economic advantages of this shift, such as job creation, energy security, and
reduced health expenditures due to lower pollution levels, existing carbon-intensive industries
must quickly adapt to avoid becoming stranded assets. Businesses in the renewable energy
and sustainable technology sectors stand to gain substantially from this shift.
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Conclusion

Sustainable principles will be strategically integrated to produce a dramatic shift in India's
financial destiny. An increasingly powerful motivator for social impact, technical advancement,
and economic progress is sustainable financing. Prioritizing ESG concerns can help Indian
firms reduce risks related to social inequality and climate change, improve their brand, and
draw in ethical investors. Three major areas where India can make the most of its potential are
the development of green infrastructure, the promotion of sustainable agriculture, and the
expansion of renewable energy sources. A more inclusive and equitable financial system may
be achieved via the incorporation of RECs and indigenous financial practices. The importance
of developing a comprehensive plan to improve sustainable finance in India is emphasized by
this research report. Inconsistent legal frameworks and the absence of a single green
taxonomy are obstacles that discourage investment, especially from small and medium-sized
businesses. In 2023, less than 1% of loans were green loans, indicating a lack of funding for
environmentally friendly projects. India has to strengthen its regulatory frameworks in order to
spur growth, especially by giving SEBI more authority to create strict criteria for ESG reporting
and green bonds. The attainment of the government's target of 500 GW of renewable energy
capacity by 2030 would need a coordinated endeavour to boost investor confidence, improve
the reliability of ESG data, and offer unambiguous incentives for private sector participation.
India can establish itself as a worldwide leader in sustainable finance by promoting innovation
in green fintech and making sure that its actions are in line with its international climate
commitments. extensive changes to policy, such as increased subsidies for driving the shift to
a low-carbon economy will need the development of green bonds and renewable energy, which
will ultimately result in resilient economies that can withstand the effects of climate change.
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Limitations

Limitations include a small sample size, unscrutinized data quality, temporal and sectoral
specificity, generalizability to different settings, policy and regulatory implications, statistical
assumptions, social and environmental problems, and sustainability issues. India's complex
economy, including MSMEs, large conglomerates, and unorganized sectors, presents unique
challenges in avoiding "greenwashing" and directing resources towards sustainable prospects.
Volatile market risks, such as currency swings, also influence research. The absence of
consistent, trustworthy, and detailed data is a major obstacle to producing an in-depth analysis
of sustainable finance in India. Public sector banks, which own over two-thirds of India's
banking assets, often lack the freedom to explore innovative sustainable financing methods,
posing significant challenges to comprehensive reporting. Overcoming these obstacles is
crucial for generating precise, thorough, and useful reports that help propel the development
of sustainable finance in India.
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Data Sources

e Statista

e International Monetary Fund

e Ministry of Statistics and Programme Implementation
e Reserve Bank of India

e Ministry of New and Renewable Energy

e World Bank

e Indian Renewable Energy Development Agency

e Ministry of Power

e Department of Economic Affairs

e International Energy Agency

e Principal Scientific Advisor

o SEBI

e International Finance Corporation

e Eurostat

e Enerdata

e Futurescape

e Bloomberg

e FRED

e Our World in Data

e Asian Development Bank

e United Nations, Department of Economic and Social Affairs, Sustainable Development
e India Bank

e United Nation Development

e Federal Reserve Board

e Energy Sustainability and Society

e International Institute for Sustainable Development
e Centre for Science and Environment India

e International Solar Alliance

e The Financial Express

e Institute of Energy Economics and Financial Analysis
e Intergovernmental Panel on Climate Change

e World Resources Institute

e Central Electricity Authority

e Department of Industry Sciences and Resources

e United Nations Environment Programme

e Indian Institute of Banking and Finance

68



LS| GROUP FUELLING INDIA'S FINANCIAL FUTURE: HARNESSING SUSTAINABILITY FOR GROWTH,
INNOVATION AND IMPACT

e United Nations Sustainable Development Goals

e Climate Policy Initiative

e International Trade Administration

e European Commission

e UNFCCC

e Precedence Research

e UNCTAD

e Press Information Bureau, Government Of India

e Ministry Of Finance

e NABARD

e India Brand Equity Foundation

e Development Commissioner Ministry of Micro Small & Medium Enterprises

e International Finance Corporation
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